in two municipal housing projects, viz., 9 cases in a medium-rental and 7 in a low-rental housing project. A family-to-family survey at the former housing project was conducted by the authors during the week of March 30 through April 4, 1953 . This was supplemented by questionnaires and visits in May 1953.
The purpose of this study has been to review the epidemic situation in this medium-rental housing project* with a view to finding possible causes leading to the local concentration of cases there. The housing project was located on the outskirts of the City of New Haven (in Census Tract 13, see Fig. 1 ). There were only a few inhabited dwellings in the immediate vicinity. A fair number of other houses were about one-half to one mile away, but with no direct connecting roads. Thus, the housing project was a more or less isolated community at that time.
There was a swamp on the eastern border of the premises with a pond at its south end (Fig. 2) . A small creek ran from north to south on the western border of the grounds. On the other side of the creek were the remains of abandoned pig pens. A small group of trees served as a fence on the north. The only entrance to the grounds was at the south end.
The water supply was from a common main of the New Haven Water
Company. The sewerage system was provided by the city. Garbage was disposed of by an electric disposer in the kitchen of each apartment. Other refuse was collected in covered bins in the back of the building. The rental was considered of medium class. The general sanitation and personal hygiene of the families was good.
Two hundred and fifty-four families, the heads of which were mainly skilled artisans who worked in various parts of the city, lived in apartments within the housing project composed of 33 brick buildings (Fig. 2) . All the These 252 families consisted of 1,160 residents, 556 being adults and 604 children (aged 14 years or younger). The ratio of children to adults was 1.1: 1 (or four times higher than that for the city as a whole*). This high proportion of children was due to the fact that one of the prerequisites for the rental of an apartment in the housing project was that there should be at least one child in the family. The age distribution is shown in Figure 3 , with two major 350 groups, one at the ages 0 to a FEMALES 9 years (45 % of the popula-300 MALES tion) and the other at 20 to 39 years (36% of the population). 250 All the families had lived in New housing project and the downtown area of the city was provided by a special bus route.
DIAGNOSTIC CRITERIA OF INFECTIOUS HEPATITIS
When the survey started, the epidemic was approaching its end. Only three acute patients were actually seen by us. Therefore, the diagnosis of all the remaining cases was done in retrospect by carefully questioning the convalescent patient, if he was an adult, or the parents, if the convalescent patient was a child.
Only those patients with a definite history of jaundice in addition to other pertinent symptoms and signs were considered to have had infectious hepatitis. Inasmuch as the colors of urine and stools as assessed by Hepatitis in urban population groupI LIAO, BERG, BOUCHARD the parents were hard to depend on, those non-icteric patients with "dark urine and light-colored stools" were not included in our study unless there was at least one icteric patient in the same family or among the close contacts. We were compelled to do so because the prevalence of "flu" and minor illnesses during the same period among the inhabitants made our appraisal of their statements rather difficult. Therefore, most of the nonicteric cases were excluded by such a selection. Monthly distribution of From our survey, there were possibly 10 to 15 suspected (non-icteric) patients in addition to the icteric, giving a ratio of non-icteric and icteric as about 1: 3, similar to that calculated from the reports by Davis and Hanlon,4 and by Ipsen majority of cases were mild. None of them had a relapse. There were no fatalities. Not all the cases were seen by physicians. Only one was hospitalized.
1. Monthly incidence (according to the date of onset). As shown in Figure 5 , the epidemic seemed to start in November, with eight patients in that month, although from the shape of the graph one might suspect that undetected cases had occurred prior to November 1, 1952. There was a adults, there were 6 females (including 5 mothers) and 2 males (1 father) (Table 2) . Statistically, this difference could have also been due to chance. Nevertheless, the apparent difference* between the number of sick mothers and sick fathers (viz., 5 and 1, respectively) led one to wonder whether it was because of closer contacts between the children and mothers than the fathers, who were away most of the day. That is to say, this disease could possibly be considered an "occupational hazard" to the mothers. This apparently higher incidence among mothers as opposed to fathers was comparable to that noted in the family studies on respiratory diseases by Dingle with two major groups, one at the ages 0 to 9 years (45% of the population) and the other at 20 to 39 years (36%o of the population). families had lived in New Haven and nearby towns before they moved to the housing project. The average number of individuals per family was 4.6. The frequency distribution was shown in Figure 4 , with 80%o of them having three to five individuals in a family. There were no schools near-by. The children were taken to and from the schools by school buses, which were usually crowded. Communication and his associates' where, as in hepatitis, by far the largest rates also occurred in the children. 4. Topographical distribution. The patients were distributed in 12 buildings, which could be grouped as follows (Fig. (2 Table 3 , according to the date of onset and the location of the buildings.
It should be noted that in three instances, cases occurred in adjacent families in the same buildings (viz., 49 E and D, 94 G and H, and 126 K and M; see map in Fig. 2) . In another three instances, cases appeared in adjacent apartments in two neighboring buildings (viz., 49 M and 57 A, 90 G and 94 G, and 100 C and 102 H; see map in Fig. 2) .
5. Multiple cases in patients' families. Of the 252 families visited, 50 had three members (i.e., two parents and only one child). None of these 50 (single-child) families had anyone sick with this disease during that period. From 7%o to 16%o of the remaining families with four or more individuals (i.e., parents and two or more children) had one or more cases (Table 4*).
The 40 cases at the housing project came from 24 families (or 9.5%o of the 252 families visited). Of these 24 families, 16 had only one case in their families and eight had more than one case (Table 5*) . There was an apparent tendency for more cases to occur in larger families (Table 5) . Sometimes, the multiple cases in the same family had their onset on the same date. There were four such families. In most of the families, the exact date of onset could not be recalled. Therefore, a calculation of the secondary attack rate was not feasible. Tables 4 and 5 , the heading of "total number of individuals in family" was used instead of "number of chidren," because in several big households there were, in addition to those of 14 years or younger, older children who were classified as adults in this study.
* In
Of the 40 cases here, 12 The F., S., Q., and A. families lived in the same building and were close friends. The two children of the C. family were half-siblings of the S. children. Though they did not live regularly on the premises, they stayed with the S. family very frequently and often for long periods of time.
It seemed possible that the first three children (Wayne, David, and Richard) became infected at about the same time. However, they could not recall that any of their playmates, schoolmates, or other contacts had been sick with jaundice before they developed the disease. From Wayne F. the disease was transmitted to his mother and two of his siblings with a lapse of 25 days. The secondary case in the S-C household did not appear until 52 days after David and Richard, or 37 days after Mrs. F. and her two children. Bob Q., Sharon A., Mrs. Q. and Howard C. might be considered tertiary and tetrary cases.
THE EPIDEMIC SITUATION IN THE CITY
As shown in Table 1 , the reported incidence of infectious hepatitis had been low in the preceding years. The five cases reported in 1952 occurred one each in January, March, June, October, and November, scattered in various parts of the town. The case in November 1952 was a resident of the housing project and included in our analyses.
When the hepatitis cases appeared in the housing project, there were also cases reported in other parts of the city. During the period covered by our survey (i.e., November 1952 through May 1953), a total of 109 cases were reported in the city of New Haven.* Of these 109 patients, 10 were reported by practising physicians as being residents at the housing project and 30 more were found there by us. The discrepancy between the number of reported cases and that of the existing cases in the housing project was probably due to the fact that all the patients were not seen by physicians. If this ratio of 1: 4 of reporting would hold true for the city as a whole, there should have been about 300 cases** in the city during that period.
An analysis of the distribution of the 109 cases in the city is shown in Figure 1 . The notification rate of infectious hepatitis for the period from November 1952 through May 1953 for the city as a whole was approximately 0.6 per 1,000 population. The city was divided into 28 census tracts.
Of these, 9 tracts had notification rates above 0.5 per 1,000, 9 had rates between 0.1 and 0.5 per 1,000, and 10 had no cases during that period (Fig. 1) . Actually, the rate for the census tract (No. 13) where the housing project was located was much higher than elsewhere in the city; viz., 4.0 per 1,000 if the 30 extra cases which were found by our survey were not included, or 10.3 per 1,000 if they were included (Fig. 1 ).
DISCUSSION
Our data on this epidemic should be examined in the light of the following, facts:
* From June through November 1953, two more cases were reported at the housing project and another eleven elsewhere in the city. **The estimate for the city was based on the assumption: 4 x (109 -30) = 316.
(a) the local population had a preponderance of youngsters below the age of 15 years; (b) the population was distinctly urban. Contacts between neighboring families, and their children in particular, were close; (c) only jaundiced patients were counted during the family-to-family canvassing;
The aggregation of children (45% of the residents) in the housing project meant enhancement of the mass susceptibility of the population to infectious hepatitis. This not only exaggerated the morbidity rate but perpetuated the epidemic there. The mild nature of the disease often seen among the children further favored its spread because such cases are commonly missed-those old enough to get about are ambulatory and thus serve as carriers of the infection.
The first cases in the housing project occurred more or less simultaneously. These patients claimed that they had not been in contact with any jaundiced patients in the previous two months before they became sick and that they had no close association among one another though there was little doubt that cases could have existed in October 1952 or earlier.* Therefore, the origin of their infections was indeterminate. Among subsequent cases, six might possibly have been the sources of infection to 18 others. The rest either could not give a definite history of contacts or claimed no such similar disease among their friends. However, it was our impression after talking with the people there that the contacts among children were far more frequent and closer than we had anticipated. In view of the probable frequency of unrecognized subclinical cases, particularly in children, efforts to trace case-to-case spread of this disease would not be rewarding.
Contaminated water supply was considered as a possible means of spread but the evidence was not in favor of such a hypothesis. Firstly, the topographical distribution of cases did not quite correspond to the water system. Secondly, the epidemic was not as "explosive" as the usual water-borne type. Thirdly, the plumbing was new and a cross connection between the sewer and the water pipes was considered unlikely by the sanitary authorities.
All the families used pasteurized milk from three different suppliers. The patients were more or less evenly distributed among the three suppliers.
Though there were only 49 dogs and 14 cats registered, there were a fair number of stray dogs on the grounds. That "canine viral hepatitis" could *The epidemic season for infectious hepatitis in New Haven has not been determined, but on the basis of local experience in 1944-45, cases began to increase in October and decline in January and February." have been the source of the infection was a remote possibility. Nevertheless, sera were obtained in May 1953 from 46 residents at the housing project: 13 from individuals who had the disease during the epidemic, 13 from family contacts, and 20 from non-contacts. Complement fixation test'0 was performed, using the liver from a dog suffering from canine hepatitis as antigen.* None of the human sera gave a positive test.
SUMMARY
In the winter and early spring of 1952-53, there was an epidemic of infectious hepatitis in New Haven, Connecticut. There was a concentration of cases in several census tracts. One housing project (medium-rental) in the census tract with the highest incidence was surveyed.
Of the 254 families on the premises of this housing project, 252 were visited. The total population was 1,160 with 556 adults and 604 children (i.e., a ratio of 1: 1.1). There were 40 patients (32 children and 8 adults) with unmistakable symptoms and signs of infectious hepatitis from November 1952 through April 1953. The disease was significantly more prevalent among the children than among the adults. The most vulnerable age (with highest age-specific morbidity rates) seemed to be between 5 and 15 years. There was no predilection to either of the sexes. It seemed that the disease was spread through close contacts, particularly of children, and that the high local incidence was influenced by the large susceptible population of children which was a special characteristic of the housing project studied.
Sera were obtained from patients, contacts, and non-contacts. None gave a positive complement fixation test with a sample of canine hepatitis CF antigen.
